Approved For Release 2003/12 /1-8 : C I A^R&W oOgj)9A000500630120-6 


• 4 




CENTRAL INTELLIGENCE AGENCY 25X1 





3 * 
L. 
5 • 


6 . 


i • 

3. 

9. 


lO- 


ll. 

.U- . 


T 3 t le 

On the Activation Energy or guperlattlne l?'angftcrmation . 
Modification of Aluminum -A ermaninm Alleys , 

X -Kay Investigation Ordering l.n the Alley AuCu , 

On the Question of the Eyp* n =* * r 11 ° Some Alloys on Solldlf lcatl ona 
X-Ray Data on the Aging of an Aluminum- Copper Alloy 



On the Relation of' Mec.ha.nl-' si Properties ol* Alloys to Their 5 

Compos^i tl on * 8 rue t ur e 


Secon&arv Au^t^ui^ic ."-a:n 5 t;* in Steel? with Aluminum Additions 

6 

Frac tv. ■ re F bar an t pris. t :lc r o f C r y * t «a 1 

7 

V^**'iati Mi >-■' r oba rdne-r valuoi -titbin a h^nclv ur F* lalline ur*ain i 

ot Metal . 

Advance n' - ' *\ f-ciinii f i.ry iur ; r:.o Choni’e on A {’V?r e^ave condition on 

3 

Heating or C oc 1 1 r*f, l~ o ; id 5 

F^T'ect of concentration 3* * * — ( .r_. c . r • Vw*- Hut.*? ol lateral. Growth of 

8 

Pear l l te Gr q i nr. 



Thermal Paepane u^r. I ieo? Mv v^ nii; Z212H : 


25X1 




j < 


X- FBI 


Igjy/g. 


foi STH I OUT | 0 « «> I STATE ] |aRM> | X I H>V> I ^ I — 1 — — fr T* ~T~ ~" 

1 This report Is for the use within the USA of the Intelligence components of the Departments or 

leendes IndienJd Above It is not to be transmitted overseas without the concurrence of the 
orlRhmtlni: olHce through the Assistant Director of the Olllce of Collection and Dissemination, CD 

Approved For Release 2003/12/18 : CIA-RDP80-00809A000500630120-6 




25X1 


Approved For Release 2003/12/18 : CIA 


C OHF I DSWTIAL 


■RDB^SMoaAt 


'005006301 PTO 


■ ± ' Va,1:l0 -— ^ IjLgrgy of Super lattice Transformation > by N,S. Akulov 

and E,p. Svirina: Doklady Akademii Nauk SS 3 R 70 (1950) nc . S, pp 789/791. 

A * ■?S’ e crf i « efciC f shor 5 ~ ra ^£ e ordering of molybdenum permalloy ( 77 . 5 $ Hi, 

9 * 5 t> Fe and about 3 $ Mo) *tud J ed iy magnetic means. The activation 

energy so determined was close tc that reported by Barrett for permalloy 
basea on X-ray determinations . J 

B. The activation energy given by Parretr. seems tc apply to recovery from 
cold, work rather than to ordering, cut these values are generally of the 
same order of magnitude . Since Akulov and Svirina refer to a Russian 

edition of Barrett, it is possible that >h* translation did not make this 
clear , 

C S Barrett: Structure of Metals McGraw-Hill Book Co. Inc. 

( 19*3 ) P P‘ 50 . 

C. Akulov and Svirina mention that order m«v w , 

as X-ray diffraction.. There is no indication whether thlfl 7 taten«nt"ir 
based on Soviet or foreign work. The first USA work using neutron beams 
from the Oak Ridge nuclear reactor to shov, duper lattice lines for ordered « 
FeCo and Ni. 3 Mn was reported in 19VQ , . 




C E Blr chenall . Physical factors Affecting Order In Metallic 
System:?. Thermodynamics in Physical Metallurgy. ASM ( 1950 ) 

pp l^/’l60 



2 . 


Modification of Aluminum ^Qeraaniua Alloy s By E A Boom: Isvestiva Akademii 
Haiik SJSR. vtdelenlye Khlmicheskiith Nauk ( 1947 ) nc . 3. pp 317/318*’ 1 
(Figures 2 to 7 vftrti photomicrographs are missing) 


A, An academic paper The addition of small amounts of sodium to aluminum- 
germanium alleys causes grain refinement similar to that observed In al- 
uminum --silicon alloys . 


B. The constitution diagram as well as all three references are non -Soviet. 

C. Boom has continued his work In this field since 19 k 7 as another (unreviewed) 
paper of his on aluminum-germanium alloys appeared in 1952. 

E A Boom* New phases in the Aluminum -Germanium -Sodium and Aluminum-* 
Germanium -Li thium Systems . Doklady Akademii Nauk SSSR 84 (1952) 

PP 697/699 

D- Apparently germanium was selected merely because of its close chemical rel • 

ation to silicon. The^o is no evidence in this paper to indicate u commercial 
use of aluminum- -gexm* n lu m alloys or any potential advantage of these alloys 
over the cheaper and more conventional aluminum-? i licon alloys. As for as * 
is known, germanium is not used in the USA as an eilcying element for aluminiua 

E * Much work has teen done on the effect of sodium modification on aluminum- ■ 

- it- r -- V 1 ‘ ? Qn nII °y £ and mrTi/ hypotheses have been proposed Boom 5 s approach - 

muiely - the determination of etlloy ys :ejns other than aluminum-silicon where 
sodium modification 3 g effective - wou_u appear t.c be less promising than the 
’f-'i ternate approach - namely, a mere detailed .investigation of the modification 
process in aluminum- silicon alloys whore it is known to be effective. A 
procedure containing radioactive sodiiim tracers. While preliminary results a- 
line :. ave not proved a single theory, they have ••served,'' ; to invalidate 
soanafflciypotheceo 'Uid thus have probably eont.rihwvcd more to the theory of 
modification that Boom's paper which merely shows that aluminum - germanium 
ur toys are sue .. r ; v j_e tc modi i i cat.i or. 


AB Michael and M.B. Bever: On the Distribution of Sodium 
in Modified Al-Si Alloys. TAIME 197 (1953 ) PP 679/680 
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3- X-Ray Investigation of Ordering in the Alloy AuCu. By H N Buynov: 

Zhurna'l experinental 'noy i teoreticheskoy fisiki 17 ( 19 ^ 7 ) pp Ul/46 

A. A research paper uo clarify certain discrepancies in the literature : 

(1) There is a linear relatir- 'retwcen 3 (degree of long-range order) 

and a/c (degree of tetragoiiw.il ty ) 

(2) The abrupt change in S ( and therefore also in latent heat) near the 

.7 critical temperature confirms the viewpoint that the ordering of AuCu 

represents a first-order transformation. 

(3) In the equilibrium condition only one of three possible phases was 
observed at each temperature. 

(4) There is no direct connection between ordering and changes in the 
a/c ratio, and the linear relation between S and a/c does not exist 
if the struetui e is changed - 

B . Changes in the axial ratio of the unit cell when the ordered phases is 
tetragonal have long been recognized as an indicator of order. X-ray 
measurements are generally used as a standard, however, unless both com- 
ponents have nearly the same scattering factors for X-rays . 

W Shockley and F C Nix: Order and Disorder in Alloys. Review 
of Modern Physics 10 (1938) p l/71 

C. Recent work by Newkirk confirms the view that the ordering of AuCu repre- 
sents a first-order transformation. Newkirk, however, did find a two- 
phase region separating the order and disorder fields. 

J B Newkirk: Order -Disorder Transformation in Cu-Au Alloys Near 
the Composition CuAu. TAIME 197 (1953) PP 823/826 

D. It is interesting that an English abstract is given at the end of Buynov *s 
paper . 


4. On the Question of the Expansion of Some Alloys on Solidificatio n. By A A 

Bochvar ,Z A Sviderskaya and E K Korbut: Izvestiya Akademii Nauk SSSR Otdeleni- 
ye Tekhnicheskikh Nauk (1947) no. 4, pp 409/417 

A. Some alloys expand rather than shrink on solidification. Although con- 
siderable foreign work was done on this question from 1906/1930., the re- 
flation bet w J <?en r ' t n?e ' 3 1 o n and the constitution diagram is still un- 
settled. Tests were made on a series of aluminum- zinc, aluminum -magnesium, 
aluminum-copper and aluminum-silicon alloys as well as on various pure metals. 
Additional tests were made to investigate the influence of gas content and 
superheating . 

(1) In alloys the maximum value of expansion was found in compositions 
between those with the greatest solidification range and the eutectic . 

(2) The temperature interval during which expansion occurs corresponds to 
temperatures between the liquidus and the solidus . 

(3) Tin, zinc, lead, magnesium and bismuth showed no expansion on soli- 
dification; aluminum showed a small expansion under some conditions and 
none under others . 

(4) Experimental conditions have a marked effect on the degree of expansion. 

This factor u. .cubtedly explains the disagreement between the present figures 
and those obtained by previous investigators. 

( 7 ) This work proves that some alloys actually expand on solidification., but 
further work is needed to clarify the causes of this expansion. It is 
quite possible that the same explanation does not apply in all cases. For 
example, in one case dissolved gases may be the cause, but in others, a 
phase transformation . 
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B. Bochvar, Sviderskaya and Korbut obviously are aware of some of the shortcomings c 
their work, notable among which is the failure of their tests to show an ex- 
pansion for bismuth. It is well known that a number of the "low melting alloys" 
containing bismuth expand. The present Soviet work, however7 offers little if 
any explanation of the phenomenon ^gucid yith these alloys. For example, alloys 
with more than. 55# Bi generally expand , during solidification. But many follow 
the laws of thermal contraction during cooling from the solidification tempera- 
ture to room temp e rat ure . Some show shrinkage for the first few minutes after 
solidification, and then start growing rapidly; others shrink during cooling to 
room temperature, and the growth does not begin for some time after the alloy 
has reached room temperature. Approximately 90# of the growth occurs during 

the first 12 to 24 hr after casting, but some low-melting alloys continue to 
grew at reduced rates for 500 to 1000 hr after casting. Most of these latter 
types of growth would probably not even have been observed by Bochvor, Svider- 
skaya and Korbut. vnawr*#**'" 

if-* 

C. The practical importance of this subject for the foundry industry ia me ntioned, 
but the work to date will probably not be much more help to the practical 
foundryman than to the theoretician. 

D. The aluminum-zinc constitution diagram given is about the same as that shown in 

the 1948 Metals Handbook (p 1167 ) But Bochvar, Svlderskaya and Korbut believe 
their results indicate the existence of a peritectic at 443 C. This peritectic 
had previously been reported by Hanson and Gayle r in 1922, but could not be con- 
firmed by Gayler and Sutherland in 1938.££-JJeat effects at 443 C have not been e» 
plained convincingly. 1 v 

5. X-Ray Data on the Aging of an Aluminum-Copper Alloy by Yu A Bagoryatskiy: 

• Tfeplody Akodemii II auk SSSR 77 (1951) no. 2, “ 261/264 

A. A research paper. Although bhe mfibhemism of aging has probably been more ^Ex- 
tensive !;> T s'Ctrdied in aluminum-copper than in any other alloys, there is still 
no agreement on low-temperature aging. Tests were made on a 4# Cu alloy. 

(1) Thin lamellae of the metas table theta-prime phase characteristic of high- 
temperature aging are not formed on low -temperature aging. 

(2) The existence in aluminum -copper alloys after natural aging of lamellae 
two to three atoms thick with a high concentration of copper atoms has almost 
certainly been proved. These lamellae cause only slight distortion of the 
structure of the matrix solid solution. 

(3) In the tempering stage corresponding to the second increase of hardneoo 
(after the regression), a superstructure in the solid solution with the 
structure of theta -prime phase is observed. The fields with the superstructure 
consist of 12 layers of atoms with the conce ntration of copper atoms in them 
correspondll%wto CuAl2* At first the th^SQprime nuclei are completely coherent; 
they then break away from the lattice and further growth procealES^ with the 
recrystallization of the surrounding solid solution- ^ '■*•**■ 

(4) A theory covering these points is proposed. In low -temperature aging, el- 
astic energy conditions favor the segregation of copper atoms on two or three 
atom planes. The copper distribution is therefore very uneven, as are the 
stresses. At higher tempera turegithe role of elastic energy decreases, so a 
large number of copper- aluminiuJS^te^ may form; and there is a more uniform dis- 
tribution of copper atoms . The regression proves that the transition from the 
condition characteristic of low -temperature aging to the condition for high- 
temperature aging cannot be continuous . Thus che factors involved in the natural 
aging of aluminum-copper alloys are very different from those for high -temp crat ue 
aging in respect to specific atom volume of the solid solution and the precipi- 
tated phase. In aluminum-copper-magne alum and aluminum -silver alloys these 
differences are slight so the mechanism of aging In these l^ter alloys must be 
different . 

R. The conclusion.: drawn from the X-ray data, as well as the proposed theory, appear 
oont if not highly original . 

Age Hardening of Metals. ASM (1940) 

C.S. Barrett.*. Structure of Metals. McGraw-Hill Book Co., Inc. (1943) 

V. Seitz: The Physics of Metals. McGraw-Hill Book Co... Inc. (1943) 
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Sjraipooium on Internal Stresses in Metals and alloys. The Institute of Metals 
(1948) 

Relation of Properties to Micros true ture . ASM (1954) 

C. Five of the 11 references are non-Soviet. It seems rather odd that there 1 b 
no reference to^’Drowon, or to Mott and Nabarro, all of whom have been out- 
standing in the field of precipitation hardening from a theoretical viewpoint. 


6. On the Relation of Mechanical Properties of Alloys to their Composition 
and Structure . A A Bochvar : Izvestiya Ah ad emit Nauk SSSR Otdelenlye 
Tekhnicheskikh Nauk (1946) no. 5> PP 74*3/752 

A. Review and discussion of literature. The question of the relatic a between the 
properties of alloys and their composition has proved to be considerably 
more complicated than was earlier imagined. N S Kurnakcv 1 c proposed relation 
"composition - properties" is too limited. Actually the far mere complex 
problem that should be considered is the relation "Properties - composition - 
structure - temperature" . 


B. The main aim of this paper appears to have been a defense of a proposal made 
to the Academy of Sciences to include "problems of controlling the properties 
of alloys" in their five-year plan of investigations. In other words , it 
is a typical justification for research funds. Bochvar seems to have been 
at least moderately successful as indicated by three 1947 papers of his that 
have been reviewed; the first of these is exactly along the lines he tallied 
about T n the present paper . 

A A Bochvar: Effect of Composition and Structure on the Elevated- 
Temperature Strength of Aluminum Alloys. Izvestiya Akadeinii Nauk SSSR) 
(I 9 V 7 ) r.o 10, pp 1369 / 138 !*. 

A A Bochvar, Z A Sviderskuya and E K Korbut: On the Question of the 
Expansion of Some Alloys on Solidification. Izvestiya Akademii Nauk 
SSSR Otdelenlye Tekhntcheskikh Haul: (1947) no. 4, pp 409/417 
A A Boc.. /ar and 0 S Zhadaeva: Variation of Microhardnes 3 Values within a 
Single Crystalline Grain of Metal. Izvestiya Akademii Nauk SSSR Otdelen- 
iye Tekhnicheskikh Nauk (1947) no. 4, pp 419/424 
Presumably these three papers reJSSsso nt work that was started after the present 
1946 paper was written. 



This subject is, of course, of much interest everywntre . Its present-day 
significance in the US is 'shown by the fact that the ASM held a seminar in 
October 1953 on the Relation'of Properties to Microstructure. Bochvar's app- 
roach appeal's to be on the practical rather than on the theoretical side des- 
pite his emphasis on utilization of "new" research tools such as microhordneos 
and the electron microscope. This can best be seen by comparing his work with 
four of the papers from the ASM seminar. 


M Gensamer : The Effect of Grain Boundaries on Mechanical Properties. 
TA3M 46 a (1954) pp 16/29 

E R Parker and T H Hazlett: Principles of Solution Hardening. TASM 
46 A (195M PP 30/70 

J E Dorn and C D Starr : Effect of Dispersions on Mechanical Proper- 
ties TASM 46 a (1954) pp 71/94. 

A D Schwope: Structure and Alloy Design. TASM 46 a (1954) pp 108/130 


D. There are several not-too-dclicate rebukes to N S Kurnakov, particularly in 
regard to his ignoring the effect of temperature. The importance of this fac- 
tor would naturally depend on which properties are of interest. Tcnroerature 
is, of course, vital to Bochvar In view of his interest in the c leyated- temp- 
erature properties of aluminum alloys. 

E. One of the i ! V:;; Lrutive examples used by Bochvar is the el root of composition 

. 1 ht* properties of aluminum- zinc alloys . and especially the relatively low 
hardness of alLoys with about 805& 'Zn. The actual constitution diagram is sim- 
ilar to that contained in the 1948 Metals Handbook (p Ho?) A relation bet- 
ween the low -hardness alloys and the eutectoid at about 4 8 / Zn and 275 C would 
api^ear to be evident, especially since some of the tests were made at 300 G: 
but Bochvar is apparently not. satisfied wrth this simple answer. Details on 
this v/ork (reference 7 ) are ini.ss.iiig. so it is difficult to evaluate idie 01 ig“ 
inal work. 
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7 . Secondary Austenitic Grain Size in Steels with Aluminum Additions . by 

D S Kamenetskaya and Y B Piletskaya: Zhurnal Tekhnicheskoy Fiziki 2k (195*0 
no. 1, pp 6o/66 

A. a carbon steel with and without aluminum deoxidation were obtained 
by remelting a 0.^ C steel in vacuum. Estimates of the perlite -ausuenite 
transformation of these steels were made at 800 and 820 C - 

(1) Aluminum dissolved in steel promotes the nucleation of secondary 
austenite (on heating) but slows the growth of these nuclei. This ex- 
plains the generally known fact that the addition of aluminum decreases 
the secondary austenitic grain size of steels. 

(2) A theoretical consideration of these experimental results indicates that 
dissolved aluminum lowers boundary and surface energy and increases the 
energy of activation for transformation (nucleation and growth of 
secondary austenite). 

B. A rather interesting and unusual approach to this question but, nevertheless, a 
wholly unsatisfactory piece of research because of lock of basic inf ormation . 

(1) The conclusions are based on the r, fact" that the unspecified amount of 
aluminum added to the steel is present as dissolved metallic aluminum, 
presumably because the steel was melted in vacuum* Wo details axe given 
on the degree of vacuum, degassing and other important items of procedure. 
Most important of all is the lack of analyses, either for aluminum or for 
oxygen and nitrogen - both of which are likely to combine with aluminum if 
present. In other words, the authors merely surmise that all the aluminum 
was present in the metallic state because of their presumption that the 
vacuum melting removed all oxygen and nitrogen. A few analytical tests 
would have made this much more probable. 

(2) No magnification is given for girues 1 to 4, which were apparently taken 
from a previous paper (reference 3)» 

(3) The conclusions on the rate of nucleation and growth are not completely 
clear in view of the experimental results given. Moreover, the incubation 
period has been ignored. 

(*0 This work ib apparently a continuation of previous research on this sub- 
ject by One or both of the authors (references 3>6 and perhaps 10 although 
v the first initial is different for the last reference). It is possible 

therefore 7 t hat some of the questir ^ble points have been answered in pre- 
vious papers . 

C. The theory that metallic aluminum dissolved in the steel is responsible for the 
effect of aluminum additions on the grain -coarsening tendencies of steel is not 
new. The general opinion now, however, is that this theory has been disproved. 
Case and Van Horn recently i Utnmorized all the work on this subject and concluded 

"The most recent investigatil5S3 hr hppear to invalidate the residual - aluminum 
theory and assign only a secondary effect to refractory alumina particles... 
The majority of the evidence at the present time indicates that aluminum 
nitride is the most important grain Inhibitor in steel;*' 

Case and Van Horn also point out the fallacy of the theory originally proposed 
by Benedicks and Lofquist that the aluminum 'mights behave as a horophile sub- 
stance, lowering the surface tension of the gr°-i*i boundaries. 

3 L Case and K R Van Horn: Aluminum in Iron and Steel. John Wiley 
& Sons Inc . (1953) 

D. It i 3 surprising that all ten references axe Soviet since much work has been 
done in this field elsewhere. 
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8 > Fracture Characteristics of Crystals, n v Belov and M V Klassen-Weklyudova 

Zhurnal Tekhnicheskoy Fiziki 18 (1948) no. 3 , pp 265/278 

A. A Crystallographic paper dealing - on the basis of literature and some original 
research - with cleavage planes and their relation to space lattices of metals 
and minerals. The examples illustrate the close connection between cleavage 
planes and the geometric structure of the ideal crystal lattice. Only about 
15/6 of the paper is devoted to metals . 

B. The subject is dealt with purely from the geometric -crystallographic view- 
point. For example, no indication is given as to possible variations in 
critical normal stress for brittle cleavage, nor is the 'effect of temperature 
discussed in any detail. 

C. There seems to be nothing particularly new except perhaps the H is ti notion that 
is made between "cleavage”, which refers to fracture along perfect crystall- 
ographic planes, and "separation”, which refers to fracture along previous 
twin planes or along crystallographic planes where submicroscopic particles 
have precipitated. In other words, separation will not occur in peifect 
crystals,, but cleavage will. 

D * Some of the figures are not too clear. Figure 8 , for instance, does not 
make it clear that within each of the layers of molybdenite the atomic 
arrangement is hexagonal, just as shown in Figure 7 for graphite. 

E. Four of the eight references ore Soviet „ 


9- V ariation of Microhardness Values within a Single Crystalline Grain of Meta l 

A. To explain the property variations of microscopically small volumes of metal, 
a study was made of the microhardness of coarse -grained copper, copper zinc, 
solid solution alloy and aluminum. 

(1) " There was a sizeable variation im the hardness values obtained within 

a single coarse grain when the indentations were made in geometrically 
predetermined positions with no reference to microstructure. 

( 2 ) Microhardness tests made along the main dendritic axes within a grain 
showed practically no scatter, but there was still an apprecfSETe vari- 
ation in hardness values taken at random or in other crystallographic 

' • *^** 0 ^. » jgMy .it 1 °no in the seme grain. 

£$$$ "The large scatter of microhardness values Is therefore attributable to 
structural nonunif ormity , Consequently, the microhardness test Is a 
satisfactory means of determining the character and degree of nonuniform- 
ity within grains of metals and alloys. 

(4) Work Is under way to improve the sensitivity of the Soviet microhardness 
tester used so that loads of one gram and less may be used. 

B. The Soviet microhardness tester is not described in detail but the load used 

( 2g ) is considerably lower than the minimum load that is normally applied with 
the Knoop or Tukon hardness tester, the most popular microhardness tester in 
the US. The minimum recommended load for the latter is 25 g, and erratic re- 
sults have sometimes been reported for loads under 100 g. 

L P Tarasov and IJ V Thibault: Determination of Knoop Hardness Numbers 
Independent of Load . TASM 38 (19^7) PP 331/343: disc 348/353 

C. One basic factor that Bochvar and Zhadaeva have* ignored Ls the efi’ect of 
crystallographic orientation. In addition to the large changes in hardness 
depending on crystallographic orientation, there is a regularity to the varia- 
tion of hardness for’ each plane consistent with the crystal symmetry. It is 
generally agreed in the US that, when microhardness values determined on single 
crystal Ls are quoted, the orientation should be specified.; or a statement 

:ui . • to indicate that the hardness number is an average resulting from a large 
number of indentations made in random orientation . Since Bochvar and Zhadaeva 


Approved For Release 2003/12/18 : CIA-RDP80-00809A000500630120-6 



25X1 


25X1 


Approved For Release 2003/t2 /’ l 8 : C I A-RD P 80-0q 809A00050063frreO=ft 

CONF IDEM T1 ALT 1 ■ 


- Q - 


<Ud not realize the importance of crystallographic orientation.;, their con- 
clusions must be viewed with skepticism, 

N W Thibualt and H L Nyquist: The Measured Knoop Hardness of Hard 
Substances and Factors Affecting its Determination . TASM 3& (1947) 
pp 271/323: disc 323/330 

F V; Daniels and C G Dunn: The Effect of Orientation of Knoop Hard- 
ness of Single Crystals of Zinc and Silicon Ferrite, TASM 4l (1949) 
PP 419/438: disc 438/442, 


10. Advance of a Boundary daring Change o f an Ag gregate Condition on Heating 

or Cooling Solids , By I A Charnyy : Izvestiya Akudemii Nauk SSSR Otdeleniye 
Tekhn ic h e s k 1 k h Nauk (1948) no. 2, pp 187/202 

A. A mathematical paper dealing with an approximate method of calculating a 
variable process by considering it as a series of mixtures of stationary states. 
While more accurate methods are Known, this apprcximate method is adequate- 
ly precise for practical purposes . The examples calculated: 

( 1 ) advance of a plane surface separating two phases with a constant 
temperature at the boundary ; 

( 2 ) advance of a piane surface separating two phases with a constant 
coefficient of heat Transfer at the boundary; 

( 3 ) advance of a curved surface separating two phases with a constant tenp- 

erature at the boundary. ••• 

B. Thi 3 papex appears to have nothing to do with the equations set up to 
analyse "zone melt] ng" . 

N \l Lord: Analysis of Molten-Zone* Refining. TAIME 197 (1953) 

pp 1531/1533 


11 . Effect of Concentration Stresses on the Rat '* o f Lateral Growth of Pear lit e Grains 
L N Alexksandrov and B Yu Lyubov: Doklady Akademii Nauk SSSR 74 (1950) 
no . 6 , pp 1 GSi/j.o84 

A. A mathematical treatment of S T Konobeyevskiy ‘s proposed explanation of the 
relatively high rate of decomposition of solid solutions at temperatures 
where the rate of normal diffusion is not high. The added diffusion is 
considered to result from concentration stresses caused by the nonuniform 
distribution of dissolved elements . The calculated rates agree fairly 
well with the experimental values for high-purity steel.. Discrepancies 
found with commercial steels are attributed to the influence of elements 
other than carbon, which were not taken into considerat ion- 

B. Several different approaches to this problem ha^e been made in the US, and 
good agreement with experimental data has been claimed. It is not known 
whether Aleksandrov and Lyubov’s calculations give better agreement than 
has been obtained by these other investigators. 

(1) It is rather surprising that the work of Brandt has not been considered 
in view of the fact that the first of his papers appeared before, and the 
second at about the same time as Zener ’ c work, which is reference 7 of 
the present paper. Me hi has indicated that Brandt’s fundamental work, 
modified by Me hi ' s data on the variation of the diffusion coefficient 

wi th carbon concentration, gives "quite good" agreement with experimen- 
tal data . 

(2) L Onsager in a discussion at the Cornell Conference on Solid State in 

August proposed the iso of the coei'f i c j. ent of diffusion of carbon 

in ferrite rather than in austenite Since the former coefficient is 
higher, th i -? approach seems to be promising , a -5 hat been brought out by 
Fischer 

W. H . Brandt . Solution uf the D» if union Equation Applicable to the 
:vi;\vW! .u Growth of Pearl i t.e . J Applied physics l3 (19^5) P 139 
. u . Br.tndt gome Factors Affecting Edgewise Growth of Peurlite. 
TAIME ioY (194b) pp 405/417 ; disc 417/4 lO 
j ,7 Fisher: Euteetoid Decompositions. Thermodynamics in Physical 
Metallurgy. ASM (19*50) pp 201/24.1 
R F Mch ! : The Decoinpos i uoii of Austenite by It. -.cl oat ion and Growth 
Processes. JIST 159 ( 1 94 8 ) PP 11 3/1-9 
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A. 


While anomalies in physical properties near the melting point mv in 
some cases be attributed to impurities, in other cases they arHoMfd- 
ered to be the j esult of "phase fluctuations" where both liquid and solid 

the^i a fvn Pre ? ent ' Th !? retlcal e ^ ua ' tiorls dealing with anomalies in the 
thermal expansion, near the melting point were checked against experimental 

mercurr^-t^a 6316 ^ WQS b ?, tter for zlnc and 'bismuth than for cadmium and 
of £hZn» r X 1 alS ° posclbie to calculate the "melting quantum? for each 
°f fOUr * lene f f - which is believed to be of considerable 

the t^nnn^^ "r rel t l,ed t0 t,,e m±aimum number of particles involved in 
of l Sm ? ; r ° ra the ^acroproperties of phases to the microproperties 
of individual atoms ana molecules . 


“• 2\2%£S£2 S£T ** ” l “ a “ “• 5r ~*”* « «• 

1. Tne actual thermal -expans ion data were taken maini v from a r>— 

paper (reference 6) and a 1931 British paper Preference o) 

age of these references leaves open the question as to the purity 
of the netals tested and the accuracy of determination . In some cases 
-he purity of the metals was apparently not even given; in other cases 
,T he a ;; a ^ y£ ^. appGar;i to have chemical only. In any case, 

pure in 1931 o- even 1937 would not necessarily he considered "pure 1 ’ 

° ay ‘ ere, fore * upurt from tne accuracy of determination, the doubt 
remains tnab the experimental data might have been affected by impurities 


Even if the experimental data are taken at face value, the reliability of 
ne equal Lens remains dubious, inasmuch as "corrections" were needed to 
bring the experimental data in agreement with the calculations. 
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